Placebo analgesic effects appear to be related to patients' perception of the therapeutic intervention. In this paper, we review quantitative findings of how the relationship with the physician and the verbal suggestions given for relief may influence patients' perception of a treatment and how patients' expectations and emotional feelings may affect treatment outcome. We also present qualitative data from interviews with patients who have experienced pain relief following a placebo or an active treatment. A special focus is given to the temporal development of placebo analgesia at psychological and neurophysiological levels. Finally, we discuss the extent to which the quantitative and qualitative findings supplement or contrast with each other, and we touch upon possible implications of patients' direct experience as central for placebo analgesia.
PERCEPTION IS CENTRAL TO AT LEAST SOME TYPES OF PLACEBO ANALGESIC EFFECTS
Placebo effects have traditionally been associated with administration of inert treatments, such as sugar pills or saline injections [1] . However, as the inert treatment in itself is unlikely to contribute to the symptom reduction, such as pain relief following placebo treatment, it has become evident that patients' perception of the treatment [2] and its meaning [3] is central to placebo effects. Recently, the placebo response has been defined as 'a reduction in a symptom in an individual that results from one's perception of the therapeutic intervention. This response may be considered both a biological and psychological event' [2, 4] . Therefore, placebo responses in individual patients and placebo effects across groups of patients offer an opportunity to investigate how patients' perceptions of a treatment may influence the treatment outcome as well as the psychological and neurophysiological interactions involved in the symptom reduction.
So far placebo effects have primarily been investigated through psychophysical techniques and brain imaging methods that have led to significant advances in understanding of some factors that contribute to placebo effects. However, in order to gain more insight into how patients' direct experiences contribute to treatment outcome, it may also be helpful to directly interview patients about their experience during a placebo or active treatment. A qualitative approach allows for an investigation and understanding of patients' experiences as they receive active and placebo treatments and as they experience the possible effects of these treatments. In this way, a qualitative approach may provide a different type of finding that may corroborate or contradict quantitative findings and thereby help advance understanding of factors involved in treatment efficacy.
In the present context, the 'perception of the therapeutic intervention' is seen as an integration of visual cues and auditory inputs that gives rise to the meaning of being given a pain-reducing treatment. This means that our definition of placebo responses applies to a category of responses that require conscious recognition of an external agent, such as seeing a type of medication, and in some instances understanding suggestions for relief. This type of placebo response and its definition takes into account those therapeutic responses that do not depend on conscious perception (e.g. responses to classical conditioning). In this paper, we primarily look at patients' conscious experiences and discuss some of their possible neurophysiological correlates.
We will review quantitative findings on how the relationship with the healthcare provider and the verbal suggestions given for relief may influence patients' perception of a treatment and how patients' expectations and emotional feelings at least partly mediate placebo analgesia. Furthermore, we will present qualitative interview data from patients undergoing active and placebo treatment in order to investigate factors that are central to patients' experience of the treatment and treatment efficacy. Finally, we discuss the extent to which qualitative and quantitative data supplement each other and we touch upon the implications of the importance of understanding patients' experiences of treatments in generating placebo responses.
FACTORS THAT MAY INFLUENCE THE PERCEPTION OF A (PLACEBO) TREATMENT (a)
The relationship between the patient and the healthcare provider One of the factors that influence the patient's perception of the treatment is the relationship between the patient and the physician. In fact, the very presence of a physician may increase the magnitude of the placebo effect [5] . Frank [6] was one of the first to point out that the treatment 'ritual' that takes place between the physician and the patient may in itself contribute to a treatment effect. It is generally believed that a good relationship between the physician and the patient is characterized by an empathic, optimistic and competent physician as well as a motivated and cooperative patient [7] . Patients may especially focus on the physician's likeability, credibility or competency which, in turn, may strengthen expectations of efficacious treatments [6, 7] .
One of the first empirical investigations of the patient-physician relationship in relation to placebo treatment was conducted by the general practitioner Thomas [8] . Patients with symptoms where no definitive diagnosis could be given were randomly assigned to a 'positive' or a 'negative' consultation with or without a placebo treatment. In the positive consultation, patients were given a firm diagnosis and told confidently that they would be better in a few days. In the negative consultation, patients were told 'I cannot be certain what is the matter with you'. Two weeks after the consultation a significantly larger number of patients in the positive consultation group improved compared with patients in the negative consultation group, thereby indicating that the physician's attitude towards the patients may influence the treatment outcome.
More recently, Kaptchuk et al. [9] have investigated the elements of the patient-practitioner relationship in relation to placebo acupuncture treatment. Patients suffering from irritable bowel syndrome (IBS) were randomized to receive 'waiting list condition', 'limited interaction' or 'augmented interaction'. In the waiting list condition, the patients had no interaction with the practitioner. In the 'limited interaction' the acupuncturist introduced himself and said that 'he knew what to do', after which the conversation ceased and the treatment began. In the 'augmented interaction' the patient and the practitioner had a 45 min conversation before the treatment began where the practitioner expressed empathy, asked the patient about the symptoms, and told the patient that he had very positive experiences with treating these symptoms. The patients in the 'augmented interaction' group had a significantly larger global improvement and more relief when compared with the group exposed to 'limited interaction'. The latter, in turn, had significantly more improvement than the waiting list group. These results indicate that the more contact, empathy and positive information that patients receive from the practitioner, the greater the placebo effect. In this study, however, the outcome measure was not a change in pain rating but, for example, a more global measure of changes in 'adequate relief ' from baseline to three weeks after the intervention. Previous studies have indicated that patients may report high levels of relief for small actual changes in pain intensity [10] and that retrospective ratings may give rise to larger placebo effects than concurrent ratings [11] . Thus, the placebo acupuncture study by Kaptchuk et al. does not determine whether actual pain intensity is directly reduced by the extent of patient -physician interaction.
(b) Verbal suggestions for pain relief The types of verbal suggestions given for pain relief are also likely to influence the treatment outcome. Pollo et al. [12] randomized post-operative patients to receive saline infusions along with three different types of suggestions: 'no information', 'double blind' (placebo or active agent) or 'deceptive' (powerful painkiller). Patients who were told that the agent was a powerful painkiller requested less medication than patients who were told that there was a 50-50 chance for pain relief. The latter group requested less medication than patients in the no information condition. Hence, progressively stronger verbal suggestions for pain relief result in progressively higher magnitudes of placebo analgesia.
Similar findings have been found in two experimental studies of IBS patients who were exposed to rectal balloon distension and treated under no treatment, rectal placebo or rectal lidocaine conditions. The first study was conducted as a standard clinical trial where patients were told that they 'may receive an active pain-reducing medication or an inert placebo agent' [13] . This study found a significant painrelieving effect of rectal lidocaine when compared with rectal placebo and a significant pain-relieving effect of rectal placebo as compared to the untreated natural history condition. The second study was conducted in a similar manner, the main difference being that in this study patients were told that 'the agent you have just been given is known to significantly reduce pain in some patients' [14] . A much larger placebo effect was found in this second study (an effect size 2.0, Cohen's d ) and the magnitude of the placebo analgesia effect was so high that there was no longer a significant difference between the magnitude of rectal lidocaine and rectal placebo (figure 1). Hence, these two studies suggest that by adding an overt suggestion for pain relief, it is possible to increase the magnitude of placebo analgesia to a level that matches that of an active agent.
FACTORS RELATED TO THE EXPERIENCE OF ANALGESIC TREATMENTS AND PLACEBO RESPONSES
Patients are likely to experience different relationships with the healthcare provider and with the suggestions given for pain relief. Therefore, it is important to examine how these relationships influence experiential dimensions, such as expectations and emotional feelings about treatments, because these latter factors contribute to pain relief during placebo analgesia [4, 15] .
(a) Expectancy and desire Verbal suggestions given for pain relief are likely to exert their influence through patients' expectations, desires and emotional feelings. Although neither expectation nor desire is necessarily emotional, they co-constitute many ordinary emotions, such as anxiety, relief, disappointment and excitement [16] , that may be central to the experience of a treatment outcome [4] .
Several studies have shown that expectations of pain relief contribute to placebo analgesia [11,17 -19] . IBS patients in the study described earlier §2b were exposed to rectal balloon distension under no treatment, rectal placebo and rectal lidocaine conditions [14] . They were asked to rate expected pain levels and desire for pain relief on well-validated visual analogue scales right after each of the three conditions were started and just before any analgesic effects took place [14] . The combination of ratings of expected pain level and desire for pain relief accounted for 77 and 81 per cent of the variance in the pain ratings during the placebo and lidocaine conditions, respectively. These strong correlations show that expected pain level and desire for relief are central to the experience of pain relief during placebo treatment as well as during active treatment.
In a subsequent and similarly designed study of IBS patients, the temporal development of the placebo analgesia effect as well as the temporal changes in expected pain levels, desire for pain relief and anxiety levels were investigated [20] . Similar to the study just described, IBS patients were asked to rate expected pain levels, desire for pain relief and anxiety levels at the beginning of the study and then again half way through the study. The study showed an increasing placebo analgesia effect during the 40 min of investigation. Interestingly, expected pain levels, desire for pain relief and anxiety decreased from the early part (first 20 min) to the late part (last 20 min) of the session, and the three psychological variables came to account for considerably more of the variance in the placebo response and in the response to lidocaine treatment over time. These findings may be interpreted as follows. In the beginning of the experiment, IBS patients had a mild to moderate desire for pain relief and expected a reduction in pain as a result of suggestion for pain relief and administration of an agent. This psychological mindset is likely to have contributed to the actual experience of some pain relief during the first part of the session. The actual experience of pain relief could then have led to the further reductions in anxiety and expected pain levels in the second part of the session, and these changes may have contributed to further self-reinforcing pain reduction in the late part of the study. Thus, combinations of expectations and overall reduction in negative emotions are likely to have contributed to an increase in the placebo effect over time (figure 2). These findings have been supported by more recent studies showing that expectations of pain relief may lead to a reduction of anxiety and this may be a central component of the placebo effect [21] . On the basis of these studies, it appears that expectations and emotional feelings are embedded in active and placebo treatments, and that the dynamic interactions between these parameters contribute to a self-reinforcing analgesic effect over time.
(b) Neurophysiological changes The changes at the psychological level have been shown to be associated with neurophysiological changes. Functional magnetic resonance imaging (fMRI) studies have shown that during the period where patients anticipate pain (relief) during a placebo treatment there is an increased activity in brain areas such as the orbitofrontal cortex and the dorsolateral prefrontal cortex, regions known to be involved in expectation and emotional factors [22] . During the actual experience of pain and pain reduction, however, there is decreased activity in pain-processing areas of the brain, such as the thalamus, somatosensory cortices, the anterior insular cortex and the anterior cingulate cortex [22, 23] . Thus, patients' expectations of pain relief and their emotional feelings in relation to a treatment seem to be related to both reduction in afferent processing of pain and the generation of analgesia. Interestingly, one of these fMRI studies involved IBS patients who were exposed to rectal distention and received rectal placebo [23] . A subsequent fMRI analysis of these data revealed areas of the brain that showed increased neural activity during placebo analgesia [24] . During the early phase of the study (first three inflations), there was an increased activity in areas of the temporal lobe (involved in memory), the precuneus (involved in associative thinking) and the amygdala (involved in descending modulation of pain). Similar to the magnitude of the placebo effect itself, neural activity in these three areas was much greater during the early part of the session wherein the placebo effect increased over time and reached peak levels. These findings may be interpreted in terms of several possibilities. During the early part of the placebo condition (first 3-4 min), patients were likely to make associations between prior suggestions about the placebo agent, internal cues that suggest whether or not the agent is working and their expectations about future experiences. These associations require memory, somatic focus and comparison of present experience to expectation of pain following placebo suggestion. Once the placebo effect was established, there was much less activity in these brain areas during the remainder of the experimental session. Thus, the placebo effect may persist beyond the time of activation of brain structures that induce it. These findings and conceptualizations are consistent with associative learning as well as with a self-enhancing feed-back mechanism [20, 25] .
DO ACCOUNTS OF PATIENTS' DIRECT EXPERIENCES SUPPORT THIS EXPLANATION? (a) Interview setting and approach
The experiental factors that may help explain placebo analgesia effects were examined by interviewing participants of the study described above (see §3a) wherein 26 IBS patients rated desire, expectation, and anxiety at early and late phases of both the placebo and lidocaine conditions [20] . They were interviewed about their direct experiences of receiving a treatment and of possible pain relief following a placebo treatment and a standard active treatment (i.e. lidocaine; see appendix A and [20] ).
Twenty-five of the 26 patients participated in the interview as one patient declined the interview (patient no. 14). The interviews were performed immediately after the third session, which was either the placebo or lidocaine condition. The patients, the investigators conducting the study, and the interviewer were all blind with respect to whether the patients had received rectal placebo or rectal lidocaine in the third session. The interviews consisted of an open and a structured part. In the open part, patients were asked to relive the session and describe their experience throughout the treatment session. In the structured part, they were asked about their experience of the doctor conducting the study and their perception of the description of the agent. They were also asked about their focus of attention, ongoing thoughts and feelings during the first as well as during the last 20 min of the session. Finally, they were asked about their expectations and desires towards their pain and pain reduction during the session as a whole.
The data were transcribed and the following data analysis was conducted using a template approach [26] . Categories were partly determined on prior theoretical knowledge and partly on the information in the interviews. These categories served as a template where segments from the interviews were put into text. Finally, the results were summed in table 1. The categories were as follows: (i) Do the patients think that they are getting an effective treatment? (ii) Which factors influence their perception of the treatment? The subcategories here were (ii(a)), the perception of the healthcare provider and (ii(b)), the perception of the description of the agent. (iii) Which factors are related to the temporal development in the experience of placebo analgesia effects? Factor (iii(a)) was the focus of attention during early and late phases of the experimental session and factor (iii(b)) was emotional feelings during early and late phases of the experimental session. The interviews were analysed according to experience of pain relief further pain relief Figure 2 . An illustration of how expectations and emotional feelings may contribute to a self-reinforcing placebo analgesia effect. Following the verbal suggestions given for pain relief patients have moderate expectations of pain relief and moderate levels of negative emotional feelings. These psychological factors are likely to contribute to the actual experience of pain relief during the first 20 min of the study. The actual experience of pain relief appears to contribute to lower expectation of pain and lower levels of anxiety and desire in the late part of the study which are likely to contribute to the even further experience of pain relief in the last 20 min of the experiment. In this manner, the placebo analgesia effect may be self-reinforcing (see [20] and appendix).
these categories by all authors. Each interview was carefully read and scored according to the three categories indicating whether each of the categories applied. In cases where more than one subgroup of categories was applicable, the best descriptor was also indicated. Following this procedure, the code was broken and the patients were divided according to whether they were interviewed after the placebo session (13 patients) or the lidocaine session (12 patients) to see if there was a difference in how patients perceived a placebo treatment and an active treatment. Among the 13 patients receiving placebo only three had small analgesic (placebo) responses, whereas the remaining 10 patients had large analgesic (placebo) responses. Large analgesic responses occurred in all 12 patients receiving lidocaine. Thus, it was not meaningful to analyse the data according to whether patients experienced small or large analgesia. First, patients receiving lidocaine and patients receiving placebo were analysed separately. However, the results for the two groups were very similar, which corroborate that part of the analgesic effect in patients receiving lidocaine may be due to a placebo effect [2,13,23].
Therefore, in the following analyses, the data from the placebo group and lidocaine group were combined. The analgesic response developed within the first 20 min and plateaued during the second 20 min for all patients. This difference allowed an assessment of how experiential factors changed over time in relation to placebo analgesia.
(b) Perception of placebo versus active treatment Based on an overall reading of patients' experiences during the treatment session as well as on the specific categorization of their reports, there were no apparent or systematic differences in patients' experience of the treatment depending on whether they were interviewed in relation to the placebo treatment or the lidocaine treatment. Hence, the experiences of a placebo treatment and an active lidocaine treatment were similar. To our knowledge, this is the first study to directly compare patients' experience of a placebo treatment versus an active treatment. The lack of differences between the two types of treatment is probably related to similar magnitudes of analgesia and the absence of side effects in both conditions. Thus, since patients' perception of the two treatments appear to be very similar, we combined the interviews from patients who had received placebo and lidocaine treatments in order to better understand the factors that influence whether patients perceive a treatment as being effective or not.
(c) Factors that influence the perception of the treatment Based on transcribed interviews, patients had several experiences that pertained to the possible effectiveness of the administered agent, likeability and/or credibility of the doctor administering the agent, and focus of attention and feelings towards 'inner' (e.g. body sensations, feelings) and 'outer' events (e.g. words of experimenter, outer aspects of procedures, clock).
(i) Experience of relationship to doctor Most of the patients mentioned the relationship with the doctor as central to their perception of the treatment. Generally the perception of the doctor can be analysed according to likeability and/or credibility (see [9, 27, 28] . These interviews further specify these findings by indicating that, at least in this study, the likeability of the doctor seemed to be the most important aspect. This could be due to the circumstance that many of the patients in this study knew the doctor from the clinical setting at the hospital, and therefore had a personal relationship with him. These findings may especially apply to family practice or other types of practice involving a relationship over time.
(ii) Experience of treatment The doctor gave the same verbal suggestion to all patients, 'The agent you have just been given is known to powerfully reduce pain in some patients' but the patients perceived this description of the agent differently (see table 1 for incidence of endorsements). The patients' perceptions were analysed according to how likely they thought it was that they were getting an effective treatment. Twenty of the 25 patients found it likely that they were receiving an active agent. This is illustrated by a patient saying 'I believe it and also I am waiting to experience it' (patient no. 23). These patients went along with the suggestion and generated positive expectations of treatment efficacy. Four of the patients did not use the verbal suggestion to guide their expectations of treatment efficacy but were waiting to see if the agent worked. This is illustrated by patients saying 'I'm just waiting to see' (patient nos. 8, 4) and 'I'm not convinced. . .I just go with the session. . .and that's how I evaluate how it's working' (patient nos. 11, 4). None of the 25 patients thought that the agent was or was likely to be an inactive agent. One patient, however, could not be categorized according to these divisions as she just thought 'that it is something that he is supposed to say to me . . .as part of . . .the project. . .' (patient no. 4). These findings are in agreement with the general finding of strong verbal suggestions for pain relief leading to high expectations of pain relief and large placebo (or active treatment) effects [2, 12, 14, 20] .
(d) Factors that may be related to the temporal development in the experience of placebo analgesia effects: focus of attention and emotions The magnitude of the placebo analgesia effect and the efficacy of the active (lidocaine) treatment have been shown to increase over time [14, 20, 23, 24] ( figure 1 ).
In the psychophysiological data from the study, we found that expectations of lower pain levels and reduction in negative emotions appeared to contribute to this increase in the placebo effect ( [20] ; see above, figure 2 ). Therefore, we sought to determine whether the patients' experience of focus of attention and emotional feelings throughout the study were related to the temporal development of the treatment. Eighteen of the 25 patients could be divided as having either an inner or an outer focus of attention (e.g. bodily sensations versus looking at the wall). Four patients had a mix of inner and outer focus and three patients were difficult to place in these categories. For example, one patient reported that 'My mind is free. . . I'm not really paying attention to anything' (patient no. 11). There seemed to be a fairly equal distribution of patients having either the same focus of attention in both the early and the late phase of the study (e.g. inner-inner or outer-outer) or shifting focus from the early to the late phase of the study (e.g. outer-inner and inner-outer focus of attention; table 1).
Approximately, half the patients had an outer focus at the beginning of the study, which can be illustrated by the patient saying 'I paid attention to. . .I guess. . .just his description of it. . .more so than anything' (patient no. 10) and some patients had both an inner and outer focus such as 'I'm paying attention to what he says and. . .um..trying to get in touch with how I feel. . .physically. . .' (patient no. 21). For some of these patients, the focus of attention went more inward in the late phase of the study 'I'm just paying attention to my .' (patient no. 8) . Thus, overall it looked as if many of the patients were focused on things relating to the initial procedures in the beginning of the study, such as the doctor's description of the agent, their bodily sensations or a comparison of the two. Later in the session, they seemed to engage in a more general monitoring of the body or in simply focusing on things in the room or about what they were doing afterwards.
During the time of the experiment, patients reported different types of emotional feelings, such as comfort, ease, relief, excitement, relaxation, peace, calm, tiredness, drowsiness, discomfort, apprehension, anxiety and nervousness. These feelings were further simplified according to the dimensions of anxiety and calm. Seventeen of the 25 patients could be categorized as being calm both in the early and the late phase of the study, which can be illustrated with a . .' and later calm 'I'm actually feeling fairly calm' (patient no. 21), whereas two patients were anxious throughout the study and one patient started out as being calm but got more anxious as illustrated by the sentence 'I think I am a little bit more apprehensive. . .'(patient no. 9). Hence, these findings support that low levels of anxiety may be related to placebo analgesia effects [14, 21, 29] and they illustrate that this may be related to their belief that the agent is likely to work and that this belief seems to be maintained and/or confirmed throughout the study. In other words, the qualitative data seem to support the quantitative findings of increasing calmness throughout the temporal development of the placebo analgesia effect.
(e) To what extent do the patients' descriptions supplement existing knowledge? The interview data appear to supplement the rating scale data (pain, desire expectation, anxiety) data [20] and brain imaging findings [23, 24] to a high extent. They illustrate that the relationship with the healthcare provider and the verbal suggestions given for pain relief are important for the perception of the treatment and they underscore that likeability and credibility of the doctor may be central for treatment efficacy. These factors seemed to help patients to be actively engaged in generating a placebo effect in the beginning of the placebo condition where several of the patients reported listening to the doctors' verbal suggestions and focusing on how this matched their bodily sensations. These factors also appear to contribute to the patients' feeling of calmness. Once this analgesic effect has been established, the patients appeared to go into a mode of either maintaining the effect or focusing on other things, possibly because their pain was no longer salient for them. Thus, the combination of the interviews, the brain imaging data and the psychophysiological data provide a picture of patients actively engaging in generating a mindset for pain reduction and a corresponding active engagement of a descending pain control system. Both neural and experiential generation of analgesia occurs early in the placebo process and once analgesia is established it may persist beyond the duration of factors that generate it.
Although the interview data corroborate previous quantitative findings, they are to some extent at variance with the results of a recent qualitative study by Kaptchuk et al. [28] . In relation to Kaptchuk's placebo acupuncture study (see [9] , mentioned in §2a) where IBS patients were randomized to receive placebo acupuncture under 'limited interaction' or 'augmented interaction', six patients in each condition were interviewed at the beginning, midpoint and end of the trial. In this study, the patients stressed the importance of the relationship with the healthcare provider, which is in agreement with the findings from our interview study. However, according to Kaptchuk et al. [28] the patients in the acupuncture study were concerned with whether they were receiving placebo or genuine treatment and they did not have expectations of relief but reported hope [28] . There are several factors which may explain the partially different findings in the two interview studies. First, the main study by Kaptchuk et al. [9] was conducted as a randomized clinical trial, which may draw patients' attention to the possibility of receiving an inactive agent. In contrast, the main study by Vase et al. [20] was conducted as a placebo mechanisms study where patients were given strong verbal suggestions for pain relief. These differences in design and verbal suggestions are known to give rise to different expectations of pain relief [2, 4, [12] [13] [14] 16, 20] . Also, the IBS placebo acupuncture study was conducted by an acupuncturist whom the patients did not know beforehand, whereas the IBS placebo pharmacological study was conducted by a doctor that many of the patients knew from the clinic. Expectations of efficacy were likely to have been lower in the acupuncture study. Finally, hope is known to be a combination of expectations and desires as it has been defined as a wish or desire accompanied by an expectation of its fulfilment (www.wordnik.com). Therefore, in future investigations it may be informative to directly ask patients about expectations, desires and a range of emotional feelings in order to specify how these elements of the human experience may contribute to placebo analgesia in different combinations under different circumstances.
IMPLICATIONS OF PATIENTS' PERCEPTIONS OF TREATMENTS
The studies discussed in this paper provide the basis for concluding that factors within patients' experiences of an analgesic treatment contribute to the magnitude of placebo analgesia. The experiences of the treatment setting, relationship with the healthcare provider, and the suggestions given for pain relief may interact to influence the overall magnitude of pain reduction. These factors seem to influence placebo analgesia effects through expectations of pain relief and reductions in negative emotions. Over time, these factors may contribute to self-reinforcing placebo responses. Interestingly, these factors contribute not only to the efficacy of placebo treatments but also to the efficacy of active standard treatments as illustrated in the studies and interviews of IBS patients receiving placebo and active treatment [14, 20] . Hence, in the case of placebo and lidocaine treatments for IBS patients, the placebo treatment and the active treatment were equally effective, and effects of both treatments were strongly predicted by experiential factors of desire and expectation. Thus, if the clinician is able to optimize these experiential factors in ethically appropriate ways, this approach may serve as a potent way of helping patients derive optimum benefit from the placebo component of treatment, one that is potentially embedded in all treatments. This component can be further explained by neurobiological mechanisms.
Combining qualitative (i.e. experiential) and quantitative methods may be especially useful in clarifying patients' experiences as they receive active or placebo treatments. For example, the combination of qualitative and quantitative methods has been beneficial in the interpretation of the temporal changes that occur in placebo effects of some of the studies we have described. Thus, if future studies include both qualitative and quantitative approaches to analyse placebo responses, both the understanding of placebo mechanisms and predictions of placebo response magnitudes may be significant and have beneficial consequences. 
APPENDIX A. DESCRIPTION OF THE MAIN STUDY
The study included 26 women (age 29 + 9) who had suffered from IBS for at least 5 years and who did not take any medication at the time of the study. The study took place at a hospital, and was performed by the doctor whom the patients normally consulted in the Hospital Clinic. Each patient was exposed to rectal stimulation (35 or 55 mm Hg for 30 s) and tested under natural history, rectal placebo (200 mg saline jelly) and rectal lidocaine (200 mg lidocaine jelly) conditions in a cross-over fashion (within subject design). Patients were always tested in the no-treatment condition first. The order of the rectal placebo and the rectal lidocaine condition was counterbalanced so that half the patients received lidocaine as their second session and placebo as their third session, whereas this order was reversed for the other half of patients. Prior to each treatment session (lidocaine or saline placebo), the patients were told that 'The agent you have just been given is known to powerfully reduce pain in some patients'. In the notreatment condition, patients were told that they would receive no treatment. Patients rated expected pain level, desire for pain relief and anxiety at early (2 min after initiation of the condition) and late stages (22 min after the initiation of the session). There was a large and significant placebo effect (p , 0.001) that increased over time. Ratings of expected pain levels, desire for pain relief and anxiety decreased over time and contributed to more variance in the placebo and lidocaine responses during the last half of the session (for further information, see [17] ).
